Schools are an important arena for smoking prevention. In many countries, smoking rates have been reduced among adolescents, but the use of smokeless tobacco is on the rise in some of these countries. We aimed to study the associations between schools' restrictions on smoking and snus and on the use of these tobacco products among students in upper secondary school. We employed data from a national representative study of 1444 Norwegian students, aged 16-20 years. Respondents were asked about their schools' restrictions on snus and smoking and own use of these products. We examined associations between restrictions and the use, controlling for age, gender, type of school and regional differences. We found clear consistent associations between schools' restrictions on tobacco use and less use of these products. More explicit pervasive restrictions were strongly associated with the prevalence of use. This first study on the associations between schools' restrictions on snus and the prevalence of snus use corroborate what has been found in many studies on smoking restrictions and smoking. Strict school tobacco policies may be an important tool if health authorities are interested in implementing measures to limit or reduce snus use among adolescents.
Introduction
Schools are one of the main arenas for public health interventions, not least with a view to health behaviour. As a major public health issue, smoking has been the target of numerous school-based interventions, many of which have involved information campaigns to influence cognitions, emotions and attitudes towards smoking, with the ultimate goals of modifying smoking behaviour and improving health. A comprehensive review from 2006 suggests that approaches based on information alone may lead to short-term reductions in smoking rates but that long-term effects seem to require more coherent programmes [1] .
Legislation and policies regulating access to and the availability of tobacco products and smoking behaviour have also been important tools for tobacco control. Schools have been a natural arena for implementing restrictions to combat adolescents' smoking, but there is a lack of consensus in the literature about the effect of school smoking policies on smoking prevalence among students. A review article from 2004 presented mixed evidence regarding the effect of school smoking policies on students' smoking [2] . Studies published after this have maintained this impression, as some have failed to find associations between smoking and school smoking policies [3, 4] , while others have found mixed results [5, 6] , and yet others have found clear support for an association [4, 7, 8] . Most studies of the association between school policies and smoking have measured school policies as reported by staff. It has been argued that eliciting students' perspectives on smoking in the school arena should provide additional knowledge about this relationship [9] [10] [11] .
The prevalence of smoking among Norwegian adolescents has decreased more rapidly in recent decades [12] . As the downward trajectory of smoking among young people has gained momentum, it has been accompanied by more use of smokeless tobacco, especially in the form of snus (a smokeless tobacco product consisting of moist powder tobacco consumed by placing it under the lip) [13] . In one study, Boyle et al. [14] found that the expectation of mild sanctions on the part of schools and parents was associated with more use of smokeless tobacco but, beyond this, we are not aware of any studies that examine the effect of school policies on snus and how the policies impact the prevalence of use.
In the Norwegian school system, smoking indoors is prohibited by law. Local and/or regional school authorities may also ban outdoor smoking on school grounds. They are encouraged to do so by the Ministries of Health and Education, but there is no harmonized legislation to regulate smoking outdoors at Norwegian schools. The use of smokeless tobacco in public places is not regulated under Norwegian law, and regulations regarding use at schools are entirely at the discretion of the regional school authorities. Snus and cigarettes are widely available for sale in Norway and can be purchased from the age of 18 years.
In the present study, we have employed a representative sample of Norwegian students in upper secondary schools to examine the association between school restrictions on smoking and the use of snus and the prevalence of smoking and the use of snus. As opposed to many previous papers on the topic, we have asked the students themselves about school restrictions on tobacco use to elicit information about the restrictions as perceived by the students themselves.
Methods
The data used in the present study have been excerpted from a more comprehensive survey on tobacco use and related topics among Norwegian adolescents and young adults aged 16-20 years. The survey was funded by the Norwegian Directorate of Health. To reach the predefined sample size of 2400 respondents, a sample of 5000 potential respondents was established through random draw from the Norwegian population registry, within predefined strata defined by age, gender and geographical distribution among the source population. A letter was sent to these potential respondents, containing a brief description of the study and the interview procedure involved, informing them that participation would qualify them to enter a drawing for 10 gift certificates worth NOK 500 (Norwegian kroner, about £50) each.
Data collection procedure
The data were collected during 2 weeks starting in mid-September 2007 by a commercial marketing research institute (Synovate MMI Inc.), using telephone interviews. First, phone numbers were obtained for the 5000 potential respondents. Multiple numbers for some of them resulted in a total of 5757 phone numbers. Of these, 338 numbers were faulty or did not lead to the right person. During the interview process, calls were made in a computerassisted sequence to consistently maintain the representativeness of the sample. Of all the calls made, 1246 were not answered, while a total of 1188 calls were answered but the individuals declined to be interviewed. As planned, data collection stopped when the predefined sample of 2400 respondents was obtained and then the 15 more interviews were carried out to ensure an even distribution of respondents across age, regions and gender, bringing the total sample to 1211 males and 1204 females. Of the initial 5757 phone numbers, 570 were redundant and never used. The sample was checked for representativeness against the population registry after completion of the interview process. Finally, of this total sample of 2415, we excluded 971 individuals who were not upper secondary school students at the time. That left a final sample of 1444 individuals: 702 males (48.6%) and 742 females (51.4%). To further check for representativeness, the sample distribution across upper Schools' restrictions and tobacco usage secondary school types was validated against national statistics.
Variables
The students were asked to specify whether they attended a general or a vocational upper secondary school. In Norway, general upper secondary schools emphasize theoretical subjects (social studies, math, history, etc.), while vocational upper secondary schools focus less on theory and more on practical teaching aimed at developing skills relevant to specific occupations, such as bookkeepers, carpenters, electricians and so forth.
Respondents' own tobacco habits were measured through questions aimed at each product by first asking: 'Have you ever smoked (cigarettes)/tried snus?' If yes, the respondent was asked: 'How often do you currently smoke (cigarettes)/use snus?' with multiple-choice answers provided (frequencies in parentheses): 'daily', 'weekly', 'less than once a week' or 'not at all'. Relatively, few reported weekly use. In a previous study, those who reported smoking weekly reported an average of 10 cigarettes a week. Accordingly, in agreement with the previous operationalization of user status in this age group [13] , those who reported using snus and/or smoking daily or weekly were grouped together as 'snus users' and 'smokers'.
The main exposure variable is defined as schools' restrictions on tobacco consumption. As regards smoking, the students were presented with the following four statements on smoking restrictions: 'Students may smoke at the entrance to school premises', 'Students are allowed to smoke on school grounds, outside school buildings', 'Students and teachers smoke together on or near school premises' and 'Students are not allowed to smoke during school hours'. For each of these statements, the students were asked to rate how well the statement applied to their school's restrictions on a scale from (i) Applies very well, (ii) Applies fairly well, (iii) Does not apply well, to (iv) Does not apply at all. There was also a fifth 'Don't know' option. The few (range: 0.1-2.6%) who responded 'Don't know' on an item were then exempted from further analyses of that item. The correlations between the items on smoking restrictions ranged between 0.26 and 0.04.
As regards schools' restrictions on snus, the students were asked if they were allowed to use snus on school grounds and if they were allowed to use snus during class (response categories: 'yes', 'no' and 'I don't know'). We also had one statement similar to those on smoking: 'Students are not allowed to use snus during school hours'. In the same way as for smoking, we omitted those who responded that they were not familiar with their school's restrictions on snus (range: 5.2-6.0%). As a result of excluding those who lacked responses/'don't know', the number of respondents in the analyses of the different statements (as seen in Tables I-III) varies. The correlation coefficients between the items on snus restrictions ranged between 0.30 and 0.16. These measures of school restrictions were checked for internal consistency and were found to be generally consistent.
Statistical analysis
First, we looked at overall rates of smoking and snus use and used chi-square tests to determine whether user rates differed between general and vocational upper secondary schools. Second, we used respondents' answers to the statements on smoking and snus restrictions to look for differences between the two types of upper secondary schools. In the main analyses, we examined the association between school restrictions and smoking and snus use, employing logistic regression analysis to adjust for the type of upper secondary school. Snus use is much more common among males and it would be expected to increase with age in such a cohort of young adults. There may also be regional differences in smoking and snus use rates, as well as in school restrictions. The logistic regression analyses were therefore adjusted for age, gender, type of school and region. Finally, we ran an interaction analysis to examine whether there were significant differences in the associations between the statements and smoking/snus use by school type. The interaction was tested in regression models where the statements and school types were entered as predictors of either snus use or S. Øverland et al.
smoking, and the interaction term between the statement and school type was entered as step two in the regression model. The test for significance was whether there was an increase in explained variance upon entering the interaction term.
Results
Of the 1444 respondents, 182 (12.6%) reported smoking daily or weekly (12.1% of the males and 13.1% of the females), while 195 (13.5%) reported using snus daily or weekly (20.4% of the males and 7.0% of the females). A higher rate of smokers was observed among students in vocational upper secondary schools (19.5%) than in general upper secondary schools (8.1%) (chi-square = 40.7, df = 1, P < 0.001), while the rates of snus users were similar across the school types (12.9 and 14.4%, respectively, chi-square = 0.6, df = 1, P = 0.41). There was an overall trend of somewhat softer restrictions on smoking and snus use at vocational upper secondary schools than at the general upper secondary schools (Table I) .
There was no significant difference in the rate of snus use and restrictions on snus use on school premises (Table II) . However, students who reported that snus use was allowed in class at their school were about three times as likely to also report using snus daily or weekly [odds ratio (OR) = 2.9]. Adjusted for type of school, gender and age, the odds of snus use remained more than twice as high as those for students not allowed to use snus in class (OR = 2.3). The highest association was found for the statement that snus use was completely banned during school hours. Compared with those who confirmed that such a restriction applied very well to their school, students who reported that the statement did not apply at all had adjusted OR of using snus themselves of OR = 2.5 (Table II) .
We also found an association between schools' smoking restrictions and smoking rates. Restrictions on smoking outside the school entrance and generally outdoors on school grounds both correlated moderately with smoker rates. Those who agreed with statements that smoking was allowed at specified sites at their school had adjusted ORs for smoking of 1.9 (same results for both statements), compared with those who reported that this did not apply at all at their school. The presence or absence of a general prohibition on smoking during school hours had a stronger association with smoking rates; those who reported that such an absolute prohibition did not apply at all to their school had an adjusted OR for smoking of 3.4 (Table III) , compared with those who reported that smoking prohibition applied at their school. The highest adjusted OR (OR = 3.5) for smoking was found among those who reported that students and teachers smoking together applied at their school (Table III) .
As a sensitivity analysis to validate the results, we ran all analyses again with an outcome variable including those reporting snus use/smoking less than once a week among the smokers/snus users. The results were as expected qualitatively similar but a bit weaker (results not shown).
There were no significant interactions between any of the restriction statements and types of schools with a view to predicting smoking and snus use.
Discussion

Main findings
We found that respondents' reports on restrictions on snus use and smoking at school were associated with their likelihood of being a smoker or snus user themselves. This association remained after controlling for respondents' age and gender, what type of school they attended and the region of Norway in which they lived. Across the items, there was a trend indicating that the stricter the school regulations on tobacco use, the stronger the association with students' use of tobacco products.
Strengths and limitations
The respondents in the study were randomly selected using the Norwegian population registry. Recruitment procedures were employed to ensure a representative sample of Norwegian 16-to 20-year-olds. To the best of our knowledge, this is the first study that has included measures of Schools' restrictions and tobacco usage schools' restrictions on snus use as well as on smoking. Also, it should be considered a strength that this study addresses students' perceptions of tobacco restrictions since other papers have emphasized the insufficiency of looking at policies or written rules rather than looking at the extent to which they are enforced [5] .
Selective non-participation is a potential limitation of the study. There were about as many who declined to participate (n = 1246) as individuals the interviewers were unable reach (n = 1188). The reasons for not reaching certain people from the calling list are believed to be largely trivial when it comes to the introduction of biases. If we ignore 
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those who do not answer phone calls from unknown numbers, this would translate into a response rate of 67%, but regarding failure to respond as nonparticipation would translate into a response rate of 49.8%. The prevalence of smokers and snus users was as expected from comparable studies [12] , and the general and gender-specific distribution of students across school type was coherent with national statistics. To the best of our knowledge, there are no indications of biases resulting from systematic nonparticipation that would alter the conclusions drawn from this study. Crude associations (percentages and ORs) and adjusted ORs (controlled for type of school, gender, age and region) based on multiple logistic regression analyses. Crude associations (percentages and ORs) and adjusted ORs (controlled for type of school, gender, age and region) from multiple logistic regression analyses.
Schools' restrictions and tobacco usage
We asked respondents about snus and smoking restrictions at their schools. We do not know the extent to which same-school students gave consistent reports about their schools' tobacco regulations, and we have not had access to objective data on the schools' written rules or policies. Consequently, we cannot discount the possibility that some students gave reports on their schools' restrictions that harmonized with their own tobacco habits. Given the trend that emerged from our results (more smoking and snus use where there are softer restrictions), such biased reporting of restrictions could have led us to overestimate the association between restrictions and tobacco use. It should, however, be noted that very few resorted to the 'Don't know' category, especially in connection with statements about smoking restrictions. This should indicate that most students are aware of the relevant restrictions at their schools and are able to report them with some confidence. The association between restrictions and smoking/snus use could be confounded by socio-economic status. However, the variable 'type of school' should serve as a crude, but relevant, indicator of socio-economic status [15] , and adjustment for this had very little impact. As a general limitation, it is also important to note that our cross-sectional design precludes any firm conclusions on causality.
As a final limitation, we do not know what other activities schools carry out with a view to smoking and snus use. It is possible that the schools with the most restrictive policies also run other programmes designed to reduce the prevalence of smoking and snus use. As such, the association between school restrictions and prevalence of use may be confounded by the presence of other programmes directed at reducing tobacco use among students. However, a recent study found support for an effect of school restrictions on smoking, beyond the impact of community norms such as those described above [16] .
Interpretation
Despite the limitations, our results suggest that school restrictions on smoking are related to smoking prevalence among the students. This main result is commensurate with previous investigations that have also found associations between school policies and student smoking [7, 11, 17] . Moore et al. [17] found that more restrictive policies have a stronger association with smoking prevalence. In the present study, we found a stronger negative association between smoking and an absolute smoking ban during school hours than for less pervasive restrictions on smoking, such as smoking bans related to particular areas of the school grounds. These results are seemingly in conflict with Darling et al. [3] , who found no association between schools' written smoking policies and smoking, irrespective of policy strength. The authors remarked that their study was limited by the lack of information on policy implementation. In the present study, the information on schools' restrictions was gathered from the students themselves. Students' reports should be a result of the implementation and dissemination of the policies, and this discrepancy might explain why the results diverge. A recent study by Lovato et al. [5] supports this interpretation as they found that smoking was not associated with schools' policy intentions but was rather a clear correlate of students' perceptions of school tobacco policies. This is also in line with previous reports that emphasize the role of enforcement regardless of the written policies schools might have [11, 17, 18] .
The strongest association with smoking in the present study was found between the statement about students and teachers smoking together and own smoking. In a study conducted in the United states, Barnett et al. [6] found that students in schools where the staff were allowed to smoke outdoors were five times more likely to smoke than students at schools where such practices were not allowed. A German study among 16-to 21-year-old students also found that teachers' smoking on school grounds correlated with students' smoking [7] . These results suggest that teacher-to-student social influences have a strong impact on students' smoking behaviour. Taken together with studies showing that students' exposure to teachers' smoking varies [19] , but given that this factor can be modified by national tobacco control policies S. Øverland et al. [20] , this finding should inspire legislative efforts regarding school policies on smoking.
To the best of our knowledge, this is the first study to examine the relationship between schools' snus restrictions and the use of snus among students. As for smoking, we found a stronger association between use and a total ban on snus use during school hours than with more detailed restrictions dictating where snus is allowed at school. Since this was found for snus use and smoking alike, it could mean that a simple straightforward policy that bans all use gives a clearer signal, is easier to implement and enforce and is more likely to result in less use of tobacco products among students.
Also, as we failed to identify any significant interactions between school restrictions and type of school in the prediction of smoking and snus use, our findings indicate that such restrictions should be equally effective, at least in these types of schools, despite differences in their student populations. Students at general schools tend to continue on to colleges and universities and to be recruited into whitecollar jobs in adult life, while students at vocational schools more often pursue blue-collar occupations. Since restrictions on smoking seem to be just as strongly associated with less smoking in vocational schools as in general upper secondary schools, such restrictions may, in the long term, contribute to reduce increasing differences in smoking prevalence between high status and low status segments of the population [21] [22] [23] . This is consistent with the general idea that restrictive measures are effective across all groups defined by socio-economic status. This must, however, be generalized with caution if related to populations in countries with other kinds of school systems where differences between student populations are greater than in our sample.
These new findings about snus may be particularly valuable in two respects: first, snus use in adolescents has seen a strong increase among Norwegian adolescents in recent years [12, 13] . Although snus is considered to be far less harmful than smoking [24] , we may need to implement strategies to reduce the onset of snus use among adolescents. At present, it seems that adolescents overestimate the harmfulness of snus, at least when compared with the harmfulness of smoking [25] . Consequently, there is a risk that the provision of balanced accurate health information about snus might increase rather than decrease the use of this product. This potential drawback of health information as a means to curb the rising incidence of snus use may serve to enhance the importance of tools such as school restrictions. Second, our findings on snus parallel those on smoking. This fact provides corroborating evidence. Findings that school restrictions have an impact on two different products should lend support to the notion that school restrictions do indeed have an impact on health behaviour in this age group.
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